The tax incidence of consumption taxes across various sectors of the economy is a key aspect when designing a tax structure. However, there are very few empirical findings on this subject. This paper studies the tax incidence of consumption taxes utilising a VAT reform targeted at labour-intensive services in Finland. The reform creates a natural experiment set-up, because the reduced VAT was targeted at hairdressers, whereas the normal tax treatment still applied to beauty salons. This experiment is exogenous to the economic conditions of hairdressers in Finland, since this group was selected in a European Commission Directive. I study the effects of the reform on prices and demand. The results suggest that barbers cut their prices only by half of what complete pass-through would have implied. Using the experiment as an instrument, I find little effect on demand. Thus, there does not seem to be any indication of a significant effect on labour demand.
Introduction
Consumption taxes are signicant sources of tax revenue for governments. An important question in designing consumption taxes optimally is whether they should be uniform, or dier across commodities. According to economic theory they should dier when they have a diering impact on the level demanded (Ramsey 1927) 1 . A good that has inelastic demand and small cross-elasticity with other goods should face a higher tax rate. The eciencyrelated reason for this is that when there is little eect on the demand for a good from increasing the tax, there is little reduction in labour demand in the production of that good. Consequently, to set consumption taxes optimally across commodities, the demand elasticities of each good should be known.
This study estimates empirically how taxes shift to prices and their eect on demand. I utilise a tax reform in Finland introducing lower value added tax (VAT) rates for hairdressers. The reduced VAT is exogenous to the economic circumstances of hairdressers, since this group was selected in an European Commission Directive long before the experiment was implemented in Finland. There are natural control groups for hairdressers: beauty salons, day spas and masseurs. These are labour-intensive services like hairdressers, but do not benet from the reduced VAT regime in Finland.
The results indicate that hairdressers cut their prices by half of what full pass-through would have implied. Turnover evaluated at consumer prices follows the direction of change in consumer prices, but not to the same extent. Finally, using the reform as an instrument for price changes does not result in a signicant eect on demand due to the tax decrease. Any eect on employment in these services has to go through changes in demand for the services, suggesting that in this case there is no eect on labour demand. I estimate similar regressions on the monthly wage sums paid by hairdressers as on demand. The results conrm the intuition that there is no eect on labour demand.
1
This study contributes to the literature studying the tax incidence of consumption taxes on prices. Doyle and Samphantharak (2008) study tax incidence on gasoline prices. They have a credible method for determining the eect of taxes from regional temporary tax repeals in certain regions of the USA. They nd a 70 to 100 per cent pass-through on prices. The results are not directly comparable with this study due to the dierent product (gasoline) they study. Other studies (Poterba (1996) , Besley and Rosen (1999) and Alm, Sennoga and Skidmore (2009)) focus on the tax incidence of the sales taxes of various products. These studies provide valuable information in a very understudied subject, although it is possible that the tax reforms they study are not completely exogenous to price changes.
The reduced VAT experiment in Finland oers several advantages in studying the tax incidence of VAT. First, since the reform is exogenous to the behaviour of rms, it is possible to use a natural experiment set-up in analysing the eects. The outcomes of the treatment and control groups can be compared before and after the change in the VAT regime. Figure A2 illustrates the main approach. It is evident that the assumptions needed for the dierences-in-dierences to be identied work in this case. Second, the data contains both turnover and prices for a sample of rms. Consequently, it is possible to establish the eect of the VAT on the demand for labour-intensive services using a credible natural experiment approach. Section 2 describes the institutional background and discusses the anticipated eect of lowering VAT. Section 3 presents the approach used to analyse the eects of the reform. The data is presented in section 4. Section 5 presents and explains the results and section 6 concludes the study.
2 Design of the reform and anticipated eects
Institutional background
The European Union requires Member States to have a consumption tax system based on value added taxes (VAT). A certain degree of harmonisation is required of individual Member States in setting their VAT rates (EC 2006a). As an exception to their normal VAT rates, Member States are allowed to experiment with reduced VAT rates for certain labour-intensive services. The aim is to allow Member States to study the incidence on prices and employment as well as the eects on the shadow economy (EC 1999 and 2006b ).
Finland joined the second round of the reduced VAT rate experiment. Since the lowered VAT rate was implemented according to the EC Directive, it is unlikely to have been driven by the specic economic circumstances of these services. This study concentrates on hairdressers, because there is a control group for them: beauty salons, day spas and masseurs. This control group resembles hairdressers in that it is labour-intensive, but the businesses do not benet from lower VAT rates since they are not covered by the EC Directive. There is no mention in (EC 1999 or 2006b) why hairdressers were specically identied as being appropriate for a VAT experiment, whilst the businesses in the control group in this study were excluded. The reasons given for selecting the target groups were on a more general level, such as high anticipated eect on increasing employment.
In Finland consumer prices announced in price tags include VAT. For this reason, it is possible that if rms do not reduce the consumer price in response to reduced VAT, consumers will not necessarily notice that anything has changed since the consumer price remains unchanged. Thus if consumers do not know of the experiment, they would not expect rms to lower their prices. The reduced VAT rate was widely enough announced in the media around the time of the implementation of the reform. Thus large number of consumers ought to have known about the experiment and its likely eect on prices.
VAT is remitted to the Finnish tax authorities. Firms that are liable for VAT have to report it once a month to their tax authority as a sum of taxes remitted separately by tax rate. Thus in 2006 rms reported the amount of taxes remitted at the 22 per cent rate and in 2007 they reported taxes remitted at the 8 per cent rate on the same services. The chain feature of crediting VAT paid on inputs is seen in the same monthly tax report. The nal amount of taxes a rm ends up paying each month is the dierence between taxes charged on outputs and the taxes paid on inputs.
Predictions from economic theory
When a consumption tax is reduced, the standard economic model indicates that the degree of tax shifting to prices depends on the elasticities of demand and supply. If supply is much more elastic than demand, the reduced consumption tax should pass through to the consumer price (almost) completely. There should be no increase in (zero) prots if the rms are homogeneous and there are constant returns to scale such that no rm is able to extract any rents.
General equilibrium analysis takes into account the eects on equilibrium quantities and thereby on factor demand. These will also depend on the elasticities of other goods. These eects were analysed in the Ramsey (1927) model. In summary, if demand is inelastic and supply elastic, consumption taxes pass through to prices in full. However because the level of demand of a good that has inelastic demand will not change much, there will not be major eects on factor demand in the production of that good. In the case of small labour-intensive rms, labour is the major input. Thus, the greatest eect of increasing input demand is on labour. This study estimates empirically the extent to which demand for labour-intensive services is aected by reducing their value-added tax (VAT).
It is useful to consider the predictions of models with imperfect competition that may t the empirical situation better. In an oligopoly model with Cournot competition Delipalla and Keen (1992) , and in a model with Bertrand competition with dierentiated products Anderson et al. (2001) study the eect of reducing ad valorem taxes on prices. Myles (1989) formulated a Ramsey-type model where part of the economy was imperfectly competitive. In these models the tax can over-or under-shift to the consumer price. In contrast to a fully competitive model, it is possible that the demand for a good is aected, even if prices react to the tax change. It remains a task for empirical research to nd out how the price of a good reacts to a change in its tax and consequently, what happens to demand for the good.
Here I focus on what theory predicts will happen to the price of and demand for a good following a tax decrease. There are plenty of theoretical ndings stating how consumption taxes should be set optimally. The aim of this paper is to nd out empirically the price and demand eects of a reduction in the VAT rate for labour-intensive services. It is hoped that the parameters found will be of use in the theoretical literature studying the optimality of consumption tax rates. The parameters are likely to be most useful in the kind of model that takes into account the eects that taxes have on the production of the good in question.
What ought to happen?
In the VAT experiment for labour-intensive services the VAT was reduced from 22 % to 8 %. In this case full pass-through would imply that prices would be reduced by 11.5 per cent from the level before the experiment. This can be seen from the formula below that shows how the percentage of change can be calculated when the producer price (p) stays constant:
The turnover or equilibrium quantity can be dened as the volume multiplied by the price it is evaluated at. Assuming no change in demand and no change in consumer price, turnover evaluated at consumer prices would remain the same. If nothing happens to demand, but prices are reduced, turnover naturally declines. Therefore the eect on demand can be seen by studying turnover and price changes simultaneously in the same rm. If they change in opposite directions or to a dierent extent, this would be evidence that the demand for the service in question has changed in that rm.
Econometric method
The econometric method used in this study is dierence-in-dierences (DD) approach. The short-run eects of taxes on prices and turnover are compared between the treatment and control groups before and after the beginning of 2007. The treatment group consists of hairdressers and the control group consists of beauty salons, day spas and masseurs. I estimate the following equation for rm i and time t:
where 1(haird) indicates a rm in the hairdresser group, 1(af ter) indicates observations from the beginning of 2007 onwards. X is a vector of controls including exible time trends in some specications as well as other control variables describing the location and economic behaviour of a rm. The DD approach should identify β 3 , the eect of a changing tax environment in the treatment group relative to the control group. This approach works well if the pre-treatment time trends between the two groups are parallel to each other, indicating that the treatment group would have behaved similarly to the control group in the absence of the reduced VAT rate. Figure A2, which compares prices in the treatment and control groups, indicates that this assumption seems to work well in this case. It would be problematic if there were anticipation eects before the reform. This could happen if rms in the treatment group started to react prior to the reform, for example when the reduced VAT rate was announced but had not yet taken eect. It is possible that there are other general equilibrium eects that would make the DD approach biased. These could include eects on entry to and exit from the treated industry. There could be eects on competition between industries in the treatment and control groups. However, the approach used identies short-term eects. Looking at the eects in the monthly level data in particular it is dicult to believe that the general equilibrium effects mentioned above could take place in few months. Also, hairdressers are not substitutes for beauty salons, making competition between these two industries less intense.
In the second part of the analysis I am interested in how changes in prices can explain changes in turnover. Since the decision to reduce or not to reduce prices is made by the rm, a simple regression between these two would be biased. Hence I use an instrumental variable (IV) strategy. I use a two-stage least squares (2SLS) strategy, where the rst stage is equation (2) of prices. Then in the second stage I explain the changes in turnover or wages by the rst stage
whereŶ is the instrumented price. The variable that is excluded is the interaction between the treatment and the after dummies. If the treatment used in the DD approach is exogenous to the economic circumstances of the targeted rms, using it as an instrument should be valid. The instrumentation handles the unobserved reasons for changing prices that could lead to changes in turnover. The coecient of the instrumented price, γ 1 , shows the eect that price changes have on turnover evaluated at consumer prices after the eect of the treatment is taken out. Thus, if γ 1 is negative, reducing the price increases turnover, which means that demand increases.
4 Data and description
The main part of the data utilised in this study comes from the Finnish Tax Administration. Monthly data is available for the VAT remitted by each tax rate, the VAT paid on inputs as well as total monthly salaries paid to employees. The data covers the years from 2002 to 2008. In addition there are yearly observations for nal turnover, various costs and prots made. The data obtained from the tax authority includes every rm that is liable for remitting VAT in Finland in the selected sectors.
The price observations come from two separate sources. Both of the data sets are survey data. One was conducted by Statistics Finland and consists of the data used to calculate the ocial Consumer Price Index. It contains time series observations from 2002 to mid-2009. There are only a few price variables, though. The other price data was collected by the Finnish Consumer Agency. It contains only two time-observations, one before and one after the reform. It contains the prices of every product of about 400 hairdressers. Figure A1 shows the development of the mean of various prices in the treatment and control groups over time. The prices are shown in real terms expressed in euros. The prices in the hairdressing services category (treatment group) are haircut, hair dress, colour and highlights. The vertical line shows the rst month of reduced VAT, January 2007. Based on the gure it seems that there is a response in treatment group prices and none in control group prices. With a long time series, it is possible to take into account possible dierences in the time trends of prices. Table A1 gives the overall statistics of the same prices seen in gure A1.
The DD approach used in this paper requires the pre-treatment trends to be similar in the treatment and control groups. To check this, gure A2 presents composite mean prices for both groups and the condence intervals for them. The indices are calculated by adding together prices in the same group and normalising the mean of that group to 100 at the end of 2006. It is clear from the gure that the pre-treatment trends follow each other fairly well and that the condence intervals overlap. Consequently, it seems Table A3 presents the dierences-in-dierences (DD) estimates for prices. The dependent variable is a price that includes information from both surveys and from the treatment and control groups. It is the same variable which is described in gure A2. Column (1) contains all observations; in columns (2) to (4) the data is split according to rm type: corporations, sole proprietors and partnerships. The coecient in the rst row shows the DD estimate. The results can be read directly as percentages. For all rms, the eect of reducing VAT by 14 percentage points is -7.2%. Thus, compared to the theoretical full pass-through of -11.5%, the actual pass-through is slightly over half. The Wald test indicates that this result is signicantly dierent from full pass-through. The heterogeneous response by rm type is evident when comparing the estimates in columns (2) to (4). Corporations respond the most, sole proprietors much less and the estimate for partnerships is not even signicant. The result is most robust for sole proprietors, since they account for the bulk of the data.
Tables A4 and A5 present the results for the probability of lowering prices. The dependent variable is a dummy with a value of 1 if the price is lowered by the cut-o value or more. In table A4 the cut-o value is 0.5% and in table A5 5%. The columns present estimates for similar groups as in table A3. The probability of lowering the price at least a little is on average 0.55. This means that less than half of the rms in the treatment group did not lower prices. Measured this way there is not much dierence in response by rm type. For rms that lowered prices by at least 5%, the probability overall is only 0.35. There is a slight (statistically insignicant) heterogeneity by rm type. Thus it seems that rms lowered prices by dierent amounts on average, but the proportion of rms that lowered prices is more even between rm types.
There are two samples of prices in the data set used. To summarise the changes in the data set obtained from the Consumer Agency, gure A5 presents the mean change in each price in the data set. Since there are only two points of time when prices are measured, and this data set does not include the prices of control group products, the dierences-in-dierences approach can not be used here. Instead, I just present the mean change and the condence interval of this for each price. It is interesting to note that the average price change is only around -3%. Full pass-through of the tax cut would have implied a price change of -11.475%. There is also variation across products, so that it matters which hairdresser's product one is looking at when measuring the tax incidence on prices. The last two prices, prices number 53 and 54, are the mean and sum of all the other prices.
I estimated the probability of reducing a price by 1% or more and by 10% or more. The mean of those probabilities can be seen in gure A6. Interestingly, more than half of the sample did not react to the tax change at all, while only around 10% changed prices substantially. Again, there is variation in the response probabilities between prices. The mean and sum of other prices show that it is common for some of the prices to change a little, but it is not very common for all of the prices to change substantially. The prices that tended to be reduced are the prices of standard services like Basic haircutting, 30 minutes.
The conclusion from all of the price results is that the overall pass-through in this industry is about half and that it was relatively uncommon for rms that did lower their prices to lower them by the amount of the tax reduction. There is heterogeneity by rm type and by product type, especially in the mean response. Table A6 shows the DD results for the turnover of the rms evaluated at consumer prices. Column (1) shows the eect for all rms without controls other than time. Column (2) adds rm-specic controls such as taxes paid on inputs and the area were the rm is located. Columns (3) to (5) again present the divided-sample results by rm type for corporations, sole proprietors and partnerships, respectively. The results indicate that the turnover of the rms decreased modestly, which is consistent with the rms reducing consumer price, but there is no osetting eect from increasing demand.
Results for turnover
The result is most reliable for sole proprietors in column (4), since the DD assumptions are best met for them. The result indicates that turnover decreased by about 100 euros as a result of the reduced VAT. Just prior to implementing the reform, their mean turnover was about 3000 euros. Thus the result indicates a decrease of 3.3% from that mean level. The full response would have been -11.5%. This result could be explained by not having full pass-through to consumer prices and also that some turnover comes from other services for which VAT remained at the normal rate of 22%. None of the results are positive in a statistically signicant way. Consequently, the results do not indicate that demand increased.
To provide more evidence about the link between price and turnover changes, I estimate the eect that price changes have on turnover. To estimate this, only that part of the data is used, where it was possible to link the price and turnover information to the same rm. This reduces the number of observations. The change in prices is instrumented with the dierencesin-dierences variable. If this estimate is negative, it means that lowering prices increased demand. Since instrumenting explains away the direct eect of price changes due to the tax reduction, if the coecient is zero it indicates that there are no other changes in consumer-price turnover than the direct price change. In that case demand for the services is not aected. Table A7 shows the IV results. The rst stage shows the eect that the DD variable has on prices. According to the F-test the rst stage is strong enough in most cases. The price variable shows the eect that the instrumented price has on consumer-price turnover. Since the coecients are not signicant, it means that there is no eect on demand for the services in question. Table A8 shows the results for other variables that might have been aected by the reduced VAT rate. These other variables come from tax declarations and thus the variation in the variables is on an annual level. The interesting outcomes in this data are prots and net assets, since these can not be seen from the month-level data.
Results for other variables
The only signicant result in table A8 is the eect on turnover. The coecient follows the direction of the monthly-level data and is consistent with the treatment group rms lowering their prices. It is interesting that there does not seem to be a signicant increase in prots or net assets. It is possible that the prots are not signicantly aected even if the entrepreneurs have beneted from the lower VAT by not lowering the consumer prices. The entrepreneurs might instead have increased their own wages or expenditures in the rm accounts.
To investigate the potential link between the tax change and labour demand, I estimated instrumental variables (IV) equation where the price changes explain the changes in the monthly wage sums paid by a rm. Table   A9 shows the results that do not display any signicant eects on the wage sum. The method here is similar to that used to analyse the link between prices and demand in table A7. Since there was no eect on demand, it is not surprising that there is no eect on the wage sum.
Conclusion
This paper studies the tax incidence of a reduced VAT rate on labourintensive services. As part of EU legislation, Finland selected some industries for a reduced VAT experiment of 8% while other similar industries continued to be subject to the normal VAT rate of 22%. The experiment is exogenous to the economic conditions of rms because the treatment group was selected on the EU level and the control groups were left out quite randomly.
The results indicate that taxes passed through to prices at a level of around 50%. The results reveal some heterogeneity in tax incidence according to rm type and product type. Corporations cut their prices more than sole proprietors.
In the short run the eects of lower VAT on turnover should follow the price response if demand stays constant. If consumer prices do not change The results in this study showed that following a tax reduction there was only a partial price response and no eect on demand, and consequently no eect on labour demand. The Ramsey (1927) argument is that taxes that induce small changes in equilibrium quantities should be higher. According to this argument, therefore, the labour-intensive service sector should be taxed more than some other sectors. At least we learned that the reduced VAT rate was not particularly eective in creating employment through increased demand. Other justications in theory for setting a tax rate are that the good is complement with labour (Saez 2002) Table A5 : The eect of reducing VAT on the probability of lowering prices by at least 5% Note: The rst column contains all price observations, column (2) is for corporations, column (3) for sole proprietors and column (4) for partnerships. The control variables include: a dummy for each month, a separate linear time trend for the treatment group and an indicator for each city in the sample. 
